The oral histories placed on this CD are from a few of the many people who
worked together to meet the challenges of the Shuttle-Mir Program. The words
that you will read are the transcripts from the audio-recorded, personal interviews
conducted with each of these individuals.

In order to preserve the integrity of their audio record, these histories are
presented with limited revisions and reflect the candid conversational style of the
oral history format. Brackets or an ellipsis mark will indicate if the text has been
annotated or edited to provide the reader a better understanding of the content.

Enjoy “hearing” these factual accountings from these people who were among
those who were involved in the day-to-day activities of this historic partnership
between the United States and Russia.

To continue to the Oral History, choose the link below.

This PDF contains two oral history sessions with Ronald Sega. Go to Oral History.



RONALD M. SEGA (Session 1)
July 6, 1998

Interviewer: Carol Butler

Butler: Today isJuly 6, 1998. | am speaking with astronaut Dr. Ron Sega at the University of Colorado
at Colorado Springs, where he is currently the Dean of College of Engineering and Applied Science. The
interview is being conducted by Carol Butler.

Thank you for taking some time out of your busy schedule to be able to talk with me today.

Sega: It'sgreat to do this.

Butler: Wonderful. I'll just ask afew quick questions while | have achance. You've had avery unique
experience to be able to work first with STS-60 and flying the first cosmonaut aboard the Space Shuittle,
then working as a DOR in Moscow and then flying on STS-76, the third docking mission. Can you reflect
alittle bit? When you first joined NASA, would you have ever imagined that you would have this chance?

Sega: No. Asl entered the astronaut program, | think, first of al, | was surprised to even have the
opportunity to be in the program and perhaps get a chance to fly in space. But, secondly, | would not have
expected to fly those flights if they had occurred with the Russian cosmonaut or to live in Russia or to visit

the Mir Space Station. So all of those experiences were a surprise to me.

Butler: Wonderful. Being a surprising experience, how did you adjust? How did the program work with
the cultural differences, language differences? How well did things relate? | know part of your job in

Moscow was to help keep things running on an even keel. Can you talk about that alittle bit?

Sega: The process evolved from our initial agreements to fly a cosmonaut on the Shuttle. Fortunately for
me, it was STS-60. | believe it was important that on STS-60 the crew, under leadership of Charlie
Bolden, our commander, worked hard to integrate not only the cosmonauts-in this case, Sergei [K.]
Krikalev and Vladimir [G.] Titov-but also their families, who moved to the Clear Lake [Houston, Texas)
area as part of our team, our greater team. So we consciously-and again with Charlie taking the
lead-provided opportunities for crews and families to get together during the course of training for STS-60.
Looking back, | believe that was very successful. The crew got along very well during the training and

during the flight, so | viewed that as a very positive and very successful experience.

Butler: Wonderful. Wonderful. How did that experience then help you as you moved into Moscow with

the DOR position?

Sega: During the course of training for STS-60, we learned not only about the individuals, but the culture



that the Krikalevs and Titovs had grown up in and wereliving in. So as| arrived at Star City, it was not
for thefirst time. We had visited as a crew after the flight of STS-60. Then | also had the opportunity of
vigiting it with the Association of Space Explorers that summer.

In 1991, | was also in Moscow. | was part of an AIAA conference in microgravity and | also did
an invited paper on vacuum, ultra vacuum technology with aweight shield facility. So it was a conference
sponsored by AIAA and EKE [phonetic] out of the Soviet Union at that time. The conference participants
included Soviet Union, United States, and Canada.

So it was my fourth, | guess, trip to the Moscow area, and it was still early in the program, in the
late fall of 1994 in Star City. And much changed during the course of nearly five months that | was there
as director of operations. | believe those changes were positive, and | was able to find this morning the
copies of our reports that we wrote each week and sent electronically back to Houston, Marshall,
Washington, D.C., and other NASA centers and activities that were involved with the program.

I'm looking forward to reading through those when we do our second part of the interview and kind
of refresh my own mind what we had done during those five months. But we worked together on each
week's report and called it the Star City update, wrote it together as a team of those that were assigned to
Star City, aswell as our visitors that would be there, whether it was scientists or technicians or others that
werejoining us for either a short stay or extended stay in Star City. We aso included the Russian national
personnel that were part of our team. We viewed them as part of the team, so we wrote it together. It
reflects probably one of the better-well, it reflects at |east a near real-time view of the activities that were
taking place at Star City.

Butler: Wonderful. | look forward to looking that over and seeing some details about everything that you

were involved with.

Sega: Same here.

Butler: You did mention teamwork. You've talked alittle bit about relations with Russian members both
in your office and crew members. Looking at the Shuttle-Mir Program as a whole, what would you say

some of the biggest achievements were and lessons learned, possibly? |steamwork a big part of that?

Sega: There are many lessons learned through the course of our involvement with the Russians. It also
included interaction with those in ESA [European Space Agency], because they were part of the activity
that was taking place at the same time, particularly in the Star City era. But learning to work together was

important, realizing that there were areas that one program had done very well and other areas that the

ISS Phase 1 History Project Sega, 2



other program had done very well, and trying to take advantage of the lessons learned in the individual
programs as we brought it together into ajoint program, | thought was one of the highlights of the Shuttle-
Mir Program.

Some of the background work that took place to prepare for not only the flight of either STS-60 or
flight out of Baikonur, Norm [Norman] Thagard's flight, or getting ready for STS-76, the word that is
necessary to prepare for aflight, in this case, involved the teamwork on many levels. So we needed to
bring the scientists together, the trainers together, technicians together, crews together, controllers together,
flight surgeons, and so forth. So a many, many levels the interaction and the teamwork needed to take
place.

It took many meetings and building relationships to bring the communication system on to Star
City that we had brought to the TSUP in Kaleningrad and some other locations within Moscow during the
tour as DOR in Star City, had just got those relationships built to the point where agreements were in the
final state at the end of the tour in Star City. So many changes took placein Star City. Many changes
were taking place in Moscow as the economy and the city was undergoing many changesin its evolution as
well during those-it seemed now afairly short period of time, but the change that took place in Moscow

was also pretty dramatic from November of '94 to March of '95.

Butler: Wonderful. Thank you very much. I'll let you go here, athough we could keep going for awhile,

I'm sure.

Sega: Yes. | think that we'll need to carve out some time and continue this. | look forward to looking

through the reports, the Star City updates, as well as the crew notebooks from STS-60 and 76.

Butler: Wonderful. That will be great. Well, hopefully after you've had a chance to look those through
and we'll look through what you gave us on the updates, and hopefully we can set up atime and be able to
talk again.

Sega: Sounds good. Look forward to it.
Butler: Thank you very much.

[End of interview]
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RONALD M. SEGA (Session 2)
September 9, 1998

Interviewer: Carol Butler

Butler: Today is September 9, 1998. Thisis an interview with Dr. Ron Sega at the University of
Colorado, Colorado Springs. The interview is being conducted by Carol Butler for the Shuttle-Mir Oral
History Project.

Thank you again for taking time to have this second interview to talk about some of your

involvement with the program.

Sega: My pleasure.

Butler: To start with, we can start back with your STS-60 flight and when you first joined the program in
1990 as an astronaut. When did you hear about the Shuttle-Mir Program or the agreements to actually fly
a cosmonaut on the Shuttle? Was that before you began training for the STS-60?

Sega: | believe that we had heard about a Shuttle-Mir Program around the time of our assignment to STS-
60, but we didn't hear that the assignment to a cosmonaut on STS-60 would happen until after the first five
members of the crew were on board. So the announcement that there would be a Shuttle-Mir Program, |
think, preceded the assignment of STS-60, but the actual inclusion of a cosmonaut, | believe, followed the

announcement of the crew, the initia announcement.

Butler: Wasit much long after that announcement?

Sega: | don't believe so, but | would have to go back and seeif that was the case.

Butler: When you were training for that flight then, after the cosmonaut was announced and you began
training with them, was there any specialized training for this flight that would have been different than a

mission without a cosmonaut?

Sega: Intwo ways, there was a--well, probably more than that. There was a difference. One is getting to
know the cosmonauts and their families, so we not only integrated the cosmonauts into the training, but aso
their familiesin a social context. Our crew took some Russian classes as part of our training. We worked
with investigation teams that were joint, U.S. and Russian researchers, investigators, scientists, for the
payloads that were on board STS-60. Again, a subset of experiments were joint U.S. and Russian

experiments.

Butler: Do you remember what some of those experiments were, offhand?



Sega: The medical experiments were at least done jointly. Sergel [Krikalev] and | were assigned to a
posture stahility stand test protocol that involved baseline data collection before and after the flight. We
were involved in a neurovestibular battery of tests that proceeded before the flight, during the flight, and
post-flight. It involved Sergel, Jim [Wetherbeg], Ken [Cameron], and myself. | was our crew lead on that
one, and the metabolic series that involved Franklin and Charlie. So the medical experiments were donein
ajoint fashion.

Earth observations were done in ajoint fashion, where there were ground truth teams. Those that
were doing work on the surface were gathering data. At the same time we were taking picturesin the
visble and theinfrared. Theinfrared film that the Russians supplied was in reasonably wide rolls that
needed to be cut and perforated to fit in a Hasdeblad camera. So we would take pictures simultaneoudy
on asingle bracket with Russian and U.S. infrared film at a particular site that was identified by thisjoint
team of U.S. and Russian investigators. Then we had some dosimeters, as well, that were joint U.S. and

Russian. I'd have to go back to my notes to remember any further joint efforts.

Butler: After thisflight, did you realize how much involvement you would have further with the joint

missions and with the Russians?

Sega: My expectation after landing on STS-60, that my involvement with the joint program, the U.S.--
Russian program would probably be over and a follow-on flight or assignment probably would not involve

work with the Russian cosmonauts or the Russian space program. | was wrong.

Butler: When did you find out about the future opportunities then for you to become, | guess, next in the

DOR [Director of Operations — Russia]?

Sega: Let'ssee. It was certainly after landing on STS-60. It would have been in late spring or early
summer of the year. Well, let's see here. In fact, the request to take that assignment was made when | was
supporting Dick Richards flight that year as one of the family escorts down at the Cape. So that's actually
the time, so we could go back and see when that flight was. But it was, | think, launch day of Dick
Richards flight at the Cape when | talked to, | believe, Dave Leestma or Bob Cabana, or both, about this

request to take an assignment over in Russia as the DOR.
Butler: What did you think when you were first offered that opportunity?

Sega: Well, it was asurprise, and that | was not as prepared as | would have wanted to be in the Russian

language, in particular, for taking that flight. So | accepted the assignment and took the Russian classes at
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JSC [Johnson Space Center] and then over to the Defense Language I nstitute for roughly six weeks,
September and part of October, | believe. Then off to Russiain early November.

Butler: A crash-course.

Sega: Surewas. For me, learning the Russian language was quite difficult. By the time of the second
space flight, the technical Russian was coming along, but the general conversational and socia Russian

was very difficult.

Butler: It isachalenging language, certainly.

Sega: Especidly if the conversation is not done in context. You'd see adiscussion in a particular
environment of the Mir station or the simulator about some components or some activities, and that would
be easier for me to understand and put it in context. Many of the words are quite similar to English. But

without context, in amore genera conversation with colloquia expressions, it was more difficult.

Butler: Obvioudy, you've picked up enough of it to do a pretty good job while you were over there and on

the flights.

Sega: Fortunately, we had alot of help. The Russians that were in our office were agreat deal of help.

Butler: Can you go over the different individuals that you did have in your office and what some of their

roles were?

Sega: The number of Americansin Star City varied from probably six, at the lowest number, to thirty-five
or so at the highest number, when science teams and medical teams would comein. So during the
preparation for the flight, we would have periods when hardware would arrive, technicians would arrive,
medical personnel and research physicians, research scientists would all converge on Star City. Typically,
during an event where there's alot of activity, we would have visitors. So the numbers would rise and fall
throughout that five-month period. But it was afairly intense period of time as we were engaged in

activities that were new for us, and for the Russians, preparing a crew to fly out of Baikonur.

Butler: That must have been quite different from any kind of preparations that were done for a Shuttle

flight.

Sega: In many ways there are similarities of crew training, but in many ways that's different. The Russian
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training system certainly has differences from ours, and the equipment and other support structure for our
side of the activity was also more difficult to put all of the parts in place because of the distance involved in

obtaining spare parts and those types of things.

Butler: Looking at the mission and preparing for that, what were some of your other duties as DOR,

besides helping the astronauts train for their mission?

Sega: With arelatively small number of people from NASA assigned to Star City, everyone needed to do
the odds and ends types of activities, as well as their main jobs, so the unpacking of equipment and setting
up our office space and doing those day-to-day activities was all part of everyone'sjob. We moved our
office during that period of timeto, | think, its permanent location, at the end of one halway in the
Prophectory Complex, and learned how to do our business with the power supply and equipment that we
had. So, computers were all attached into uninterruptable power supplies, antennas were pointed to the
correct satellites, MRSAT. Antennas we would coordinate with the Russian communications experts as to
where we could mount the antenna, in this case on the roof. Stringing wires for our communications
system and installing those kinds of hardware and software parts that the operation required.

| al'so had the opportunity of training, as had two predecessors. But in my case, | was the first
mission specidist, so | had the opportunity of training in the Orlon suit and doing arun in their equivalent
of the [unclear] at the hydro lab in Star City. | had to bring back the certifications of scuba diving and the
runsthat | had done in our equipment at Johnson Space Center. | converted some of the training hours that
they had scheduled for me into thistraining exercise. It was fascinating.

[Dr. Michael] Mike Barratt also got checked out in scuba gear, and so he also wasin the water
during at least most of that three-hour training exercise, in which the flow included egress from one of the
modules, trandation along the handrails, working on their boom, their equivalent of an arm, and a manual
type of apparatus, working with the tools, the Russian tools and some U.S. tools that | had brought from
Houston to do a comparison between the U.S. suit, the Russian suit, U.S. tools, Russian tools, using each
suit. So within eight days, | believe, of adiveinthe U.S. | repeated that similar activity in the Orlon suit in
Star City, Russia. So it was, for me, area opportunity, | guess the first American to have that chance of
training in their suit and in their facility. On a subsequent trip to JSC, | did a short presentation to the

astronaut office on that experience, with some dides and some video.
Butler: What were some of the differences, when you compared the suits and the tools?

Sega: The U.S. suit is more complicated. It has more joints, is more difficult to enter and exit from than
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the Russian suit. The gloves were less flexible in the Russian suit and the visibility alittle lessflexible in
the Russian suit. When you didn't have some the joints from the U.S. suit, again it would be alittle
conscious of what your body position was to do a given task. But both suits worked very well for the task
that they designed to do, so | was impressed with both.

Butler: Wasthere a difference in training to use both the suit and the [unclear]-type facility?

Sega: Again, there were differences, but more smilarities between the underwater training that goesinto
preparation for a spacewalk. The divers performed the similar function in Russiaand inthe U.S. The
weighing out of the suitsis necessary and donein a similar manner to make sure that you are neutrally
buoyant in al attitudes and positions prior to the beginning of the exercise. The level of safety, | thought,
was quite high in both facilities.

The training team was very professional. We went through the tools in a classroom environment
and a schedule of activities and tasks that we planned on performing in a similar way that you would at the
Johnson Space Center. In the case, Carl Walts [phonetic] did the dive at the Johnson Space Center as we
worked through some of the tools that a joint committee between U.S. and Russian EVA team members
were considering, common tools. My opportunity to do arun in Star City alowed usto get at least some

initial data points on common tools and the use of those tools in the two suits.

Butler: Do you know if any of thiswork that you did particularly on the suits and tools will be used for

future developments for ISS [International Space Station], coming up with different suits?

Sega: It was thefirst run in Star City, and after that many more runs were done with U.S. astronauts, as
they not only did it as part of their timein Star City, but also in preparation for doing EVA on long-
duration flights aboard Mir. So it was just one initia step in the process of working with the Russian

equipment and facilities and trainers en route to the Phase One Program and then on to ISS.

Butler: Looking back on your opportunity to be a DOR, was there an average day in the life of a DOR?

Sega: It started early and ended late. That was the common characteristic of a day during that period of
time. The number of hours that many people there at Star City spent was needed, but it also made for very
long weeks. | think that | wasin the area of eighty- to a hundred-hour work weeks during that time. On
some days one would work eight hours of a Russian day, followed by eight hours of the U.S. day. So it

was in the range of sixteen hours and sometimes a little bit more in awork day.
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Butler: Long days. When you first arrived over there, as compared to when you left, what were some of
the changes that you were able to help bring about? | guess the whole program was pretty new still at the
time. What were some of the steps that you had to clarify?

Sega: Wel, interms of infrastructure and support, we negotiated additional rooms in the Prophectory for
longer-term NASA personnel to stay. We moved the office into a more permanent facility and ordered the
furniture, as well as the additional equipment for that office space. We brought over vans and hired drivers
that helped with the transportation of our NASA personnel in and out of Moscow and Kaleningrad
[phonetic] and Star City.

So we added to staff, added any office staff, added to staff drivers. We'd see more people in the
medical areas and especialy in doing the scientific studies, in life science, as well as material sciences,
arriving in Russia. We set up the initial agreements with the Russians for bringing on a communications
system that would be integrated with other parts of a U.S.-designed communication system in the Moscow
area.

Ours was the tallest building, which was an apartment building, if you will, in Star City, the
[unclear] in Moscow. From that central point would allow communication to different sitesin and around
the Moscow area, as well as back in the U.S. through a node at the Marshall Space Flight Center.

The housing situation was worked. Theinitial breaking of ground occurred for the buildings that
the Russians would later put up for U.S. crews, principally, maybe some European crews as well.
Provided for the infrastructure that Shannon Lucid and John Blaha would need when they arrived, so made
sure that transition occurred smoothly.

| al'so saw the changes in getting routine activities to work, phones that would be more reliable for
the apartments. We were using principally the Russian phone system and that improved to a phone that
would more regularly be able to connect to the United States before we left. Food was becoming more
available from more Western-type stores in Moscow. Also the storesin Star City would tend to have a bit
more of a supply near the end of our tour. So the amenities that one would see in Star City from the

beginning of the tour to the end of the tour, improved.
Butler: | guessthat was an appreciated thing.

Sega: Well, by those that had seen the transition, it certainly was. Those that had arrived for their tour

probably would not have recognized the situation that was present just five months prior.

Butler: Taking about changes, even in the five months, | think you mentioned in the first interview that
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you aso saw changes in Moscow itself. Can you talk alittle bit about that?

Sega: The changes were occurring at arapid rate during that period of time, from storefronts improving in
appearance, from more goods appearing in stores, even more cars appearing on the highway system. There
was an influx of Western business in Moscow, and an improvement in the overall infrastructure of the city
was occurring during the time that we werein Star City. Now, the changes in Moscow were more evident
than those in Star City. It was on the outside of the outer loop so that you didn't see agreat deal of change

in that part of the country, as one would see in Moscow.

Butler: Taking alittle bit about some or both of these changes, you mentioned how one of the things that
you were involved with was getting transportation and vans for the NASA personnel. How did you first get

around before you did have those arranged?

Sega: There was an agreement to have Russian drivers in there, [unclear] primarily, that were part of the
motor pool in Star City that would provide the transportation to and from Moscow. That was part of the
original agreements for Phase One, but that arrangement was negotiated up to Norm'sflight. So there

needed to be some transition after that part of our program was completed, as well as accommodating the

additional people that would be involved in the investigations on the life sciences material sciences side.

Butler: Looking some more at the transportation, we've heard alittle bit that driving in Moscow could be
an entertaining prospect. Do you have incidents that you can recall that were? Or just a general feeling of

the driving situation?

Sega: Thedrive to and from Moscow was generally an experience. The drivers were, by and large, quite
good and would drive like many of the others on theroad. So it wasjust anormal way of driving and still

the best way of getting from one point to another for us.
Butler: Wasthere ever any discussion about getting driver's licenses for the American individual s?

Sega: There was some discussion about the driver's licenses for the U.S. folks, but the issue of storing the
vehicle and parking it in different parts of Moscow, outside of the embassy compound, for example, was
always a question whether that was agood idea. And how difficult that would be to find a place, asmple
place to park, whereas the driver situation, and hiring what turned out to be a very good addition to our
team, | think, was a good solution. They knew how to get around Maoscow when [unclear], which

occasionally happened by the [unclear] kind of folks there, or the guard would be more adept at getting us

ISS Phase 1 History Project Sega, 7



to the next point, getting through that situation. We didn't have to worry about where the vehicles were

going to be when we got done.

Butler: 1t would be kind of like trying to park acar in New York City.

Sega: Something like that, yes. There's aso an issue of some cases of European vehicles being stolenin

that time.

Butler: That would be quite inconvenient. [Laughter] Come out and don't have a car anymore. That

sounds like it worked out pretty well in the long run.

Sega: Yes, | think so. The drivers, when they weren't actually engaged in driving, would come up to the
office and try to help out, aswell. It was a good rapport with everybody in the office.

Butler: Always helpsto havethat. Taking alittle bit about rapport, can you go into some of the
relationships between the American side and the Russian side, some of the cultura differences? Were there

any holdover emotions from the Cold War, anything like that?

Sega: | think you could find the entire spectrum among fairly significant numbers of people therein Star
City, from those that very enthusiastically embraced the new program between the two countries, to those
that were quite reluctant to embrace this new program. Most fell somewhere in between. Aseach side
started to understand the other more, the situation continued to improve. | think we ended up sharing alot
of common interests and experiences. Some things in space point to away of doing things that both
countries kind of evolveto separately. Y ou would find it quite normal, natural, how to take care of a
certain technical situation when it concerned space flight. The cultural differences in the more socia

environment probably were alittle broader than they were in the technical aspects of space flight.

Butler: Some of those cultural differences, as you did get to know each other better and as everyone was

working together, were there opportunities for social events that would kind of help smooth those?

Sega: There sure were. We participated in some of the Russian activities, whether it be adinner at some
of the families apartments or out at--1 forget whose dacha we had one dinner, went out to apartments

where the engineerslived. That was connected to Energia. They would live there and commute into Star
City until they got to a certain time prior to flight, in which case they would move into spacein Star City.

So we would have adinner or two out in that area. That's where Sergei Krikalev, for example, lived.
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We also decided to throw a Christmas party, the first one ever. | have the invitation around
somewhere for the Christmas party that we held in the large room with afireplace in Star City. So we
would burn the fireplace and we had some stockings hung. as best we could, American decorations. Some
of the engineers and scientists were cutting out snowflakes and those sort of things, out of white paper, for
decorations, because we didn't have much. But we threw a somewhat American version of a Christmas
party for the Russians. | have photos of those, as well, with General Klevuk [phonetic] and the whole
Russian contingent were invited. Many came to this Christmas party. Thiswas primarily a
cosmonaut/astronaut event for the New Y ear's Eve party. So there were afew of those that we worked at.

The Christmas party was a notable first, though, for Star City.
Butler: Have there been others since then? Have they continued the tradition?

Sega: I'mnot sure. |1 would suspect the answer would be yes, but I'm not sure. We thought it was agood
idea. We even had pictures of the prime and back-up crew members for the Soyuz launch and they were
symbolically put on the Mir station and the Shuttle. It was kind of a cartoon. | think it was a chimney
actually installed on the Mir station and the Shuttle was sort of the sleigh, being pulled by reindeer en route
to the Mir station with just the pictures of a head view of the three for the back-up on the Shuttle coming
up toward the Mir station, the other three then on board the Mir station as it would be for STS-71.

Butler: That'sgreat. I'm sure that was well appreciated. Talking alittle bit about the cultural and the
relationships and such, I've noticed in the Star City updates that you passed on to us that some cross-
cultura training was begun while you were over there. What did that entail and how different was that
from what had been done before?

Sega: The cross-cultura training, as | recall, was not very extensive, first of all, led by aU.S. group. A
contact point, | believe, would be Al Holland.

Butler: Sure, we can talk to him.

Sega: On the reasonably structured syllabus of what they wanted to cover and some discussion on cultural
differences. For usit was relatively late in our stay and it probably reflected more of a confirmation of
many of the items that they presented. There were some new issues as well, but probably a good course for

people that were newly arriving, but in our case, alittle downstream from our perspective.

Butler: Youdlearned it al on the job.
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Sega: Quite abit of it, yes.

Butler: Therewas a section in that mentioned that was about women in the workplace. A little bit from
what we've heard from some of the others that we've talked with, the Russians were allittle bit surprised

about the American women. Do you have any perspective on that?

Sega: In general, the American women were assuming more roles and responsibility, on average, than on
the Russian side, so it was a difference that we understood, that the Russian society and culture was smply
behind where we were. | think it was important for both sides to recognize that. 1t was part of the cultura
and administrative differences. Some would have some origin in agender base, but others werein a
structural sense.

We would have ameeting in Star City where | was the NASA chief, if you will, [unclear]. The
Russian was Mgjor General Klevuk. So in the meeting we'd have the different people on the staffs, if you
will, there. It was the expectation that the at least initial presentation would be done by the respective
chief, which is not the situation that one would find in the U.S. The organizational lead would defer to the
expert in the areato give that portion of the presentation. If it wasin a payloads-related area, you would
have somebody that was working the payloads. If it was baseline data collection or communications, you
would naturally defer to the people that were the experts, the flight surgeons in the medical area or
whatever.

In this case, many of those issues would need to rise to the top, some decision would be made, and
then it would go down into the working level. | think it'sfair to say that's an inefficient system where many
issues could be worked at the operational level between the two organizations. Y ou saw some of it
evolving to that, but there was till avery strong hierarchial structure in place.

Butler: Probably they've been used to it for along period of time. | guess as we work together alittle
more, both sides will change their methods of doing things. Have to see what progressis made.

Going on, talking alittle bit about the communication system, | know eventually then that it was a
pretty good system like you were talking about, but before it was pretty erratic at times. Can you talk a
little bit about that and what problems you did have?

Sega: Thetwo principa systems were through the Russian phone system that alowed you to connect to an
AT&T operator, sometimes by way of the Russian system into, say, the U.S. Embassy. Another means of
communication was through the NMARSAT [phonetic] system viatwo portable systems that we had. One

was in the office area and one was in an apartment area. So we became reasonably good at understanding
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the signal strength problems of the system and ways that we would try to restore the communication signals
and the channel. One would point to a satellite over the Indian Ocean, the other one over the Atlantic. So
we had some idea what the look angles were for those two ways of reaching a satellite and eventualy

sending either voice and/or data back to the U.S.

Butler: 1I'm sure that probably contributed to some of those long days, occasionaly.

Sega: It suredid. Some E-mails would take hours to get through.

Butler: Wow. Technology, | guess, eventually prevailed.

Sega: Yes, it had more stability in the communications link and so a more normal E-mail traffic would
allow that means to go back and forth. We would participate in the conference calls in Houston. Some
were at the very beginning of the Houston day, which accommodated our schedule better than one that

would bein the latter part of the Houston day, which would be midnight or so in Moscow.

Butler: Thisis moving on to adlightly different tack. | noticed, again while reading the Star City updates,
that you mentioned occasionally the Chetznya [phonetic] situation that was while you were over there.

How much did that impact what you all were doing over in Star City? How much of a concern was it?

Sega: It was clear that the country was at war when we were there. The nearby fields at Chetzcol ki
[phonetic] would be sending transports toward Chetznya, and when they were loaded with cargo, they
would occasionally fly relatively low over Star City before they could gain the atitude and continue
towards Chetznya.

The Russians had moved some of their security people onto the trainsin other areasin and around
Moscow to help with the security there. That would result in fewer people, actually, in Star City and some
gates being closed, in which case, you'd have to work yoursalf around the normal way of going in and out
of the training area.

We would try to get a group meeting together when new people would come onto Star City and lay
out the situation as we knew it and what precautions to take regarding either taking photographs of
different parts of the facility, or travel in and around Moscow, not to be involved or near demonstrations,
and those types of activities. So it was an atmosphere that was clear that the war was going on. You
would see fairly graphic reporting from the warfront on TV. At that time we only had Russian TV. That
was another evolving benefit of the communications system. Y ou had some other choices later on, after we

were gone. It was clear that this conflict was ongoing. Now, in terms of the actual training on Star City,
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except for working your way around the gates, that was relatively unaffected by the war in Chetznya.

Butler: You mention some demonstrationsin Moscow. Were there many of those that went on that you

were aware of ?

Sega: | think there were a number of demonstrations, but we avoided those areas that we had information
that there would be demonstrations. Many times our drivers knew this information, whether it be on Red
Square or somewhere else. There would be some. 1t would be primarily on the weekends, but that would
be primarily when we would go into Moscow.

For me, | would try on Fridays to go into the embassy before the NASA liaison office would close,
pick up mail and generally have a meeting, because they would try to support our activities at Star City, as
well as activities out at Kaleningrad and Krunichev Energia.

It was not a frequent visit by people from Moscow, as they viewed it as quite a trek to come out to
Star City. We needed to come into Moscow on arelatively regular basisto carry on some of that business

from a DOR perspective, aswell as just picking up needed supplies and food and so forth.

Butler: I'm sure getting the mail was always a welcome occurrence.

Sega: Yes, sure.

Butler: Looking back, comparing your mission, first flying with the cosmonaut, then going to DOR and
then you went on to STS-76, of course, those earlier being STS-60 and DOR helped prepare you, I'm sure,
quite abit for STS-76. What was the training like for that mission then? How was it different?

Sega: STS-76, the training involved a flow that was Shuttle-based primarily. With onetrip | had, asthe
payload commander on STS-76, worked toward one visit for the crew to Russia, rather than two, but to
extend it to aweek and a half, so that some of the jet-lag time would be spent in getting some of these tours
and the lay of the land in and around Moscow, and moving the really critical training with the cosmonauts
that we would be interacting with, the facilities that we would be seeing the real hardware, and visiting the
engineers that were involved with the docking mechanisms, going through the procedures that we were to
perform in the transfer and on board the Mir station, to the end of that week-and-a-half period. We felt that
that was a good decision and recommended that subsequent crews follow the one-visit plan.

Also, as we went through the training syllabus, worked with the team to change some of the
activities, eliminating or shrinking some of the transfer training sessions and expanding one or two

integrated sessions, because | thought that was more important for us to do in an integrated way with other
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activities that were to go on, whether it be on our biology experiment called Bio Rack [phonetic], or in
maintenance of the Shuttle, or other activities that needed to be done in addition to transferring of
equipment logistics for Shannon. | believe that was also a good decision in retrospect, and that subsequent

crews, | believe, followed a similar training flow. The approach and docking-- [Interruption]

Butler: You were saying that docking was, of course, practiced many, many times.

Sega: Sure, the approach and docking. | would continue to practice my Russian, as the speaker for
making the rendezvous approach and docking callsin [unclear], the pressure checks and the hatch opening

and those types of things.

Butler: When you finally got up there to Mir, was it what you had expected from all this training and from

all your time spent with working with the Russians?

Sega: After hearing of the experiences of the two previous crews that had been on Mir and looking at the
photographs of the Mir station, we had a pretty good idea of what the Mir would be like. Some of the tools
were placed in more tenuous situations along the sides of the passageways, so you were cautioned,
correctly, by the cosmonauits to be careful as we brought equipment through these passageways, not to
didodge pliers and screwdrivers and those kinds of things that were tacked along the sides. We developed a

pretty efficient system. We were well ahead of our time line in terms of transfers on our mission.

Butler: The docking went pretty smoothly, obvioudly. Then there was alittle bit of ceremony with the
handshakes and so forth.

Sega: Sure.

Butler: Can you talk alittle bit about that, how it was? Had you trained with the cosmonauts on the

ground before or met them while you were DOR? Was this the first time for you?

Sega: | had met them when | was there as the director of operations, as well as the training trip that we had
inRussa They had made, | believe, two or three trips to the U.S. during the course of their training flow
to work out some of the science that would be transported into the Mir station. Maybe just twice. I'm not
sure of that. So we'd make a special effort to get together when they werein the U.S., aswell. So we were
comfortable working with Y uri Frinkel [phonetic] and Y uri Y usochev [phonetic] during the five days that

we were docked. A kind of mutual excitement about getting together was clear.
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Butler: Of course, I'm sure, it was exciting for Shannon.

Sega: Absolutely. And she was ready to get on with the work that she had trained to do.

Butler: Looking back on the flights and your time as a DOR, what would you say were the biggest

challenges for each one along the way?

Sega:  For the flights and DOR?

Butler: Yes.

Sega: Well, one'sfirgt flight in space has its own set of chalengesin trying to prepare for aflight and an
environment you've never beenin. So | think | was working hard to anticipate anything that could go
wrong, and worked hard in that training, and, by the second flight, knew those parts of the training flow
that were different from the first flight, to concentrate on those and knew what to expect in many of the
othersthat | had seen before on the first flight.

So the challenge on the first flight was the new environment, serving as MS-2 kind of flight
engineer on ascent and entry as an arm operator, aso as the lead on the wake shield facility, which | had
worked on prior to joining NASA as a principal investigator and as the program manager prior to joining
NASA. Then it was ready about the sametimel wasin linefor aflight. | was assigned to STS-60, and
therefore continued on that interaction with wake shield as the crew lead. So | was involved with that
experiment in probably alittle greater level than | would have had | not had that background in that
primary experiment. Being involved with the primary experiment as one of the principal investigators was
also, | think, awelcome challenge, but somewhat unusual for the space program. Then having a Russian
cosmonaut on board and the medical experiments that were done made for avery busy flight. So the
challenge was to accomplish this relatively large menu of tasks during that course of the flight.

In the phase of director of operations, it was once again a new environment, in this case, preparing
for our first flight out of Baikonur and the first time that much joint activity had occurred since Apollo-
Soyuz. So it was a series of challenges of overcoming many obstacles that appeared throughout the course
of the five months, whether it be from Customs, which eventually was part of the agendafor Vice President
[Albert] Gore[Jr.] and Prime Minister Viktor Chernomyrdin's summit in December of '94 to help unlock
the Customs situation that involved delays when our items would arrive at Customs. Each activity tended
to take more effort than you have anticipated prior to actually going into it, whether it be required passes

for visitors at Star City, or for getting the equipment for baseline data collection to work in the environment
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of the power supplies and the training facilities, to coordination for the trip out to Baikonur, or making sure
the schedule was, in fact, accurate for our astronauts to train in facilities in different areas, Vezdaf
[phonetic] or for doing suited runs with the custom suits to make they maintained pressure and those kinds
of things, [unclear] suits and things.

The challenge, once again, was getting things done. There were many things to do and generally
took a bit more energy to actually bring them to a successful conclusion in a program that ssimply had not
had to do these before to prepare for launch out of a Russian launch site.

STS-76 challenge was similar to that of Cameron's docking flight, but added to it the transfer of
the necessary equipment and coordination as to when Shannon would become part of the Mir crew and
making sure that the seat kit in those things were transferred and in proper order, that we had a good plan
for doing that mission. So it went pretty well, but | think we were aso well prepared by the time we
launched.

Butler: Had alittle bit of experience to build on by then for everyone involved.

Sega: Sure. | think the challenge there was the proper preparation for STS-76. We, with our training

team, did our homework.

Butler: Looking back on the Shuttle-Mir Program as Phase One for the International Space Station, of
course, they're hopefully going to be applying many of the lessons learned from Shuttle-Mir to ISS, what
do you think of the ISS Program? Do you think it is going to be able to build successfully on Shuttle-Mir
successes and lessons? Do you think that marks a new future for the Space Program in international

cooperation?

Sega: The perspective | have now, in September of 1998, is clearly two-years-plus old from being involved
day to at the Johnson Space Center. | have participated on Space Station Utilization Advisory
Subcommittees for NASA and also a Committee on Commercialization. So I've tried to keep in touch, but
it's different than being involved day to day. So with that as a backdrop, | believe we have learned a great
deal in Phase One for joint efforts in space with the Russians, as well as long-duration flight, the principal
contributions to that learning probably in the operation side, whether it be doing rendezvous and dockings
or communications with those on the ground and scheduling of experiments, to some of operations of the
equipment on board.

I have not been as close to the scientific results, but | believe there were some particular successes

and failures on the science side that would lead to a more successful program at International Space
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Station. You do learn from your failures as well as your successes. So | think it was another good step

towards the cooperative efforts necessary in the International Space Station.

Butler: You left the space program in 1996, and then came here as dean of engineering and applied
sciences. How have your experiences in NASA and working with the Russians benefiting the program

here, and how are you tying them together?

Sega: The College of Engineering and Applied Science is here in Colorado Springs as part of the
University of Colorado, and it's in an environment that has a great deal of space activity going on.
Colorado is number four in space revenue in the U.S,, behind California, Texas, and Florida. So thereisa
great deal of activity going on here, stronger in the commercial and defense sectors than in civil, but there's
till the civil space activities.

So the experiences from NASA have since infused some of the civil space activity into our
program. About ayear and half ago, over ayear ago, we were invited by MOD and people at the NASA
Johnson Space Center to present our program, our graduate program, a master's of engineering in space
operations, to not only the JSC civil servant community, but also to the aerospace community, including
Lockheed-Martin U.S.A., Hughes, now Raytheon, and some othersin the Clear Lake area, to bring the
education program that had been ongoing here for over ten years to the Houston/Clear Lake area, in
particular to support space operations for NASA. So we have been engaged in doing that since January of
thisyear. The one interruption we've had today actually concerned that program and making sure that we
had proper books and information for that program down in the Houston area.

The Air Force Space Command is located and headquartered here in Colorado Springs and | have
been areserve officer in the Air Force. My position has been with the Air Force Space Command over the
last two years. Commander General Estes, the Air Force, and NASA have embarked on increasing
cooperation between the two agencies, and | have had a chance to play a small part in that, aswell. So the
NASA experience has, from a persona point of view, helped in integrating civil, commercial, and defense
space sectors in our educational program here at the University of Colorado, supported some cooperative
efforts between Air Force Space Command and NASA, and, | think, brought some additiona interest on
the part of students to the fields of engineering and, again, applied science, which is the college, and
hopefully will lead to a number of engineers and scientists that will support our space program in the

future.

Butler: Taking about the students alittle bit, what advice do you give them when they come in saying they
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want to be involved with the space program, just in general?

Sega: The space program needs are varied. 1n our college we span hardware and software kinds of
disciplines. So | will talk to the students, encourage them to continue their studies and do as well as they
possibly can, whatever they choose, but there are avariety roles that they can fill in being involved in the
space program. There are some that involve flying in space. Many involve support of those operationsin
space. Many more involve the design, test, and building of equipment that will be involved in the program,
aswell as some of the scientific underpinnings, ground-based, as well as space-based work, for the
program.

So | lay out avariety of options and listen to what they would like to do and try to assist themin
choosing an educational background that would meet some of their goals, try to help a open afew more

doors for them in the future, and not close many by narrowing in on something that's very specialized.

Butler: Have you seen alot of potential in the upcoming students?

Sega: Absolutely. We have very good students, whether it be the undergraduate folks that are roughly half
of those that are working in a community and half that are more traditional, coming from high school

population, and our graduate student population, which at this campus is principally working professionals
coming to the campus for evening courses, very bright students. 1'm confident that we're going to do well in

the future.

Butler: Isthere anything that we haven't covered that you would like to talk about?

Sega: Not that | can think of today, however, more than open to either answering any questions that you

may think of, or after reviewing what we have talked about, perhaps giving you a call.

Butler: Sure. Thank you so much. 1 think it's been quite interesting. | really appreciate it.

Sega: You're welcome.

[End of interview]
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